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Anatomical dissections of the head and neck region were performed in 15 cadavers at the Anatomy Department during a gross anatomy course. Three cadaver heads revealed anatomical variations in the anterior belly of the digastric muscle. The positional relationships among the accessory muscle bundles, the anterior belly of the digastric muscle, and the mylohyoid muscle were examined. Innervating branches from the mylohyoid nerve were also investigated. The remaining 12 cadaver heads without accessory muscle bundles were used for comparison. Of the three heads with accessory muscle bundles, one head (male) had two muscle bundles of the unilateral type, one head (male) had symmetrical muscle bundles of the crossover type, and one head (female) had a mix of unilateral and crossover types. The likely explanation for these and various other anomalies reported in the literature is the complex morphogenesis of the first branchial arch. Therefore, clinicians should be aware of these anatomical variations of the submental region when performing surgical procedures involving the head and neck and when using computed tomography and magnetic resonance imaging for interpretation or differential diagnosis of neck masses. The anterior bellies of the digastric muscles divide the region between the hyoid bone and the mandible into two triangles: the submandibular and submental triangles. 
| RESULTS
Normally, the anterior belly of the digastric muscle and the mylohyoid muscle are independent of each other. The 12 heads without accessory bundles had a normal muscle arrangement (ie, normal arrangement of muscle bundles in the submental triangle) ( Figure 1 ).
The three heads with accessory muscle bundles were classified according to the muscle arrangement as unilateral type or crossover
type. An accessory bundle that did not cross the median line was classified as unilateral type, and one that crossed the median line was classified as crossover type. One male head contained two muscle bundles of unilateral type. The other male head contained symmetrical muscle bundles of the crossover type. The female head, which had coexisting unilateral and crossover types, was classified as mixed type according to the classification scheme proposed in Žlábek 3 and Yamada. 
| Normal anatomy and embryology
The anterior belly of the digastric muscle and the mylohyoid muscle develop from the first brachial arch and appear by the 4th week of intrauterine life, whereas the posterior belly originates from the second brachial arch. 5, 6 The muscle mass of the first branchial arch forms the tensor tympani, the tensor veli palatini, the masticatory muscles (temporalis, masseter, pterygoids), the mylohyoid muscle, and the anterior belly of the digastric muscle, all of which are supplied by the mandibular nerve, which is the largest trigeminal nerve (cranial nerve V) division. 5 The muscle mass of the second branchial arch forms the occipitofrontalis, the stylohyoid, the stapedius, the auricular muscles, the platysma and the posterior belly of the digastric muscle, all of which are supplied by the facial nerve (cranial nerve VII). 5 The mylohyoid muscle and the anterior belly of the digastric muscle show a clearly stratified structure. The anterior belly, which is situated superficially to the mylohyoid muscle, is innervated by the mylohyoid nerve from the inner surface. In contrast, the mylohyoid muscle is situated deep to the mylohyoid nerve and is innervated by the nerve from the outer surface.
Acting in pairs, the digastric muscles act either depress the mandible or elevate the hyoid bone. The posterior bellies are especially active during swallowing and chewing. Variations in the digastric muscle could influence these movements. 14 The mylohyoid nerve innervates the anterior belly, and the facial nerve innervates the posterior belly. In rare cases, however, the anterior belly is supplied by a branch of the facial nerve in addition to the mylohyoid nerve as described in Yoshizaki, 15 Mizukami, 16 Shigemasa 17 et al and Kawai et al. 18 in Japan.
Kawai et al. 18 hypothesized that the anterior belly, receiving twigs of the mylohyoid and facial nerves, forms secondarily combining the most ventral and rostral part of the primordium of the stylohyoid muscle in the second branchial arch with the caudal part of the primordium of the anterior belly in the first branchial arch. Therefore, the anterior belly of the digastric muscle is located on the boundary between the first and second branchial arches. In rare cases, the anterior belly may exhibit some anomalies.
We conclude that the highly complex morphogenesis of the first branchial arch may explain the anomalies observed in this and many other previous studies. 18, 19 Other novel patterns of digastric variation are expected to be reported in the future. 
| Clinical implications
Variations in the anterior belly of the digastric muscle can be easily confused with a mass or lymph node in CT and MRI. Therefore, clinicians should be aware of such anatomical variations of the submental region during imaging interpretation and during differential diagnosis of neck masses. Additionally, the possible occurrence of such anomalies should be considered when surgical procedures involving the submental region and floor of the mouth are performed.
The anterior belly of the digastric muscle is often used in plastic surgery for functional restoration of the lower lip in patients with facial nerve palsy. 20 Prior knowledge of possible anomalies is also important to avoid confusion when raising myocutaneous flaps on the anterior belly of the digastric muscle.
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